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HOACHUTEJBHASA 3AIINCKA

['eomeTpuss Kak OJWH W3 OCHOBHBIX pAa3J€jOB IIKOJbHOH MaTEMaTUKH,
UMEIOIIUI CBOEH I1eNIbi0 00€CTIeUnTh U3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH M B3aUMHOE pAaclOJOXKEHUE, ONUPACTCSI Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYI0 JUHMIO. LIeHHOCTh M3ydeHHsI F€OMETPUU Ha YPOBHE OCHOBHOIO
o0miero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUNCA YYUTCS MPOBOJIUTH
JOKA3aTeIbHbIE PACCYKIEHHUS, CTPOUTh JIOTHUECKHE YMO3aKIIFOUECHHS, JOKA3bIBaTh
UCTUHHBIE YTBEP)KJIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAUTH
pacCyXaeHHs «OT TPOTUBHOTO», OTIMYAaThb CBOWCTBA OT  IPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPKICHUS.

BTopoii nenpr0 M3y4eHHs] TEOMETPHUM SBISETCS MCIIOJNB30BAHUE €€ Kak
MHCTPYMEHTA NpPHU PEIICHUH KaK MaTeMaTU4YeCKHX, TaK U MPAKTUYECKUX 3ajad,
BCTpEYAIOUIMXCSI B pealbHOM >ku3HU. OOydyaromuiics JOJDKEH Hay4dUuThCA
OIpEAEIUTh T€OMETPUUECKYI0 (UTYpY, ONUCATh CIOBaAaMHU JaHHBIA 4EpPTEX WIH
PUCYHOK, HAalTH IUIOIIA/Ib 3€MEJIbHOTO y4acTKa, pacCUuTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO KaOenss uiu TpeOyemble pa3Mmepbl rapaxka s aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAasi, BHIYMCIHUTEIbHAS JIMHUSA B MU3yYEHUU I€OMETPUHU.
[Ipu pemieHny 3amad MPaKTUYECKOTO XapakTepa OO0y4YaroIIMKCs YYUTCS CTPOUTH
MAaTEMaTUYECKUE MOJEIM pPEalbHBIX JKU3HEHHBIX CHTyallud, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATh aJI€KBATHOCTD MTOJIYYEHHOI'O pe3yJIbTaTa.

KpaitHe BakHO MNOAUEPKMBATH CBSI3U TEOMETPUM C APYTUMHU Y4EOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BaTh OMPECIICHUSI T€OMETPUUYECKUX (HUryp
U TIOHSATUH, JNEMOHCTPUPOBATH NMPUMEHEHUE IOIYYEHHBIX YyMEHUH B (U3UKE U
TEXHUKE. DTU CBA3M Haubosee SpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Merong koopauHat» u «Teopema
[Tudaropar.

VYyeoOnslii Kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue @Urypsl U HMX CBOMCTBa», «l3mepenue
Tr€OMETPUYECKUX BEIMYMHY», «JeKapTOBbI KOOPAMHATHI HA IIOCKOCTHY,
«Bekropsy, «/[Brxkenus minockoctny, «[IpeodbpazoBanus mogo0Ous».

Ha u3zyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiacce
— 68 4vacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Hejeln0), B 9
KJacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Hauanpnsle nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YTOJ. Buasl
yriioB. BepTukanbHble H cMexHble yIuIbl. buccekrpuca yrima. Jlomanas,
MHOT'OYTOJIbHUK. [lapajuiensHOCTh U NEpIEHANKYISIPHOCTD IPSIMBIX.

Cummerpuunbie  Qurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpPHH.
IIpuMepsl CHMMETPUU B OKPYXKAIOIEM MHUPE.

OCHOBHBIE IOCTPOEHUSI € MOMOIIBIO LUPKYJIA U JIMHEWKU. TpeyrojabHUK.
Bricota, Menuana, OuccekTpuca, uX CBOMCTBA.

PaBHOOenpeHHBIE W PaBHOCTOPOHHMI  TpeyrosbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TNpHU3HAKH PABHOOEAPEHHOrO TpeyroibHUKa. [lpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBOMCTBA ¥ IPU3HAKYU MMAPAIIIENBHBIX NPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Breninue yriel TpeyroJbHHKA.

[IpsamoyrosbHblid  TpeyroapHUK. (CBOWCTBO MEAMAHbI MPSIMOYTOJBHOTO
TPEYrOJbHUKA, NPOBEAEHHOM K  TUNoTeHy3e.  [IpusHakm PaBEHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsIMOYTONIBHBIN TPEYTONBHUK € yTJIOM B 30°.

HepaBeHncTtBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibLIeM yriie ¥ OOJIbLIEH CTOpOHE TPEYroJbHUKA.
[leprieHIUKYISIp ¥ HAKIIOHHAS.

I'eomerprueckoe MecTo TOYEK. buccekrpuca yria W CEpeaUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JHAMETP, HUX CBOMCTBA. B3anmmHoe
pPAacmoJIOKEHUE OKPYKHOCTU M npsiMor. KacarenbHas U cexymas K OKPY>KHOCTH.
OkpyXHOCTb, BNHCaHHass B yroji. BrucaHHas # ONUCaHHas OKPYXHOCTU
TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpauku. [lapannenorpamm, ero nmpusHaku U cBoMcTBa. YacTHble
ClIydau TapajijiesiorpaMMOB (MPSMOYTOJBHUK, POMO, KBaapaT), UX MPHU3HAKH H
cBoiicTBa. Tpamenus, paBHOOOKasi Tpameuusi, €€ CBOWCTBA W MPU3HAKHU.
[IpsimoyrosibHas Tpaneuus.

Meton ynBoenus menuansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TeopeMa O NPONOPLUOHATIBHBIX OTPE3KAX.

Cpennue nTMHUM TPEYTOJIbHUKA U Tpanenuu. [{eHTp Macc TpeyroiabHUKa.



[lonobue TpeyronbHUKOB, KO3(pduimeHt nonodusa. Ilpuznaku momodus
TpeyroiabHUKOB. [IpumMeHeHre nogo0us pu pelIeHUH PaKTUYECKUX 3aad.

CpoiicTBa miomaneil reomerpuueckux ¢uryp. Dopmynbl s TUIOMAAH
TpeyrojbHUKa, Napauienorpamma, pomOa u Tpameuud. OTHOLIEHUE IUIOIIACH
O00HBIX (UTYP.

Boruncnenue miomanaeit TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
MPAKTUYECKHX 3a7ad.

CHHYyC, KOCHHYC, TAHI€HC OCTPOIO YIJIa MNPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO. TpuroHomerpuyeckue (GyHKUUU
yrioB B 30, 45 u 60°.

BrnmcanHble M LEHTpAJIBHBIE YIUIBI, YrOJd MEXAY KacaTeJIbHOW M XOPJIOH.
Yol MEXIy ~ XOpJaMH U CEeKyUIMMH. BrucaHHple #  ONWCaHHBIC
YETBIPEXYTOJbHUKNA. B3auMHOE pacmnoyiokeHne ABYyX OKpyxkHocTen. Kacanwme
okpyxHocTeil. O01ire KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yriaoB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHUS.

Pemienne TtpeyrompHukoB. TeopemMa KOCHMHYCOB U TEOpeEMa CHHYCOB.
Pemenne mnpakTudyeckux 3amad C MCIOJIB30BAHUEM TEOPEMBbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nompoous. [lomodue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa  (MOmynb) — BEKTOpa,  COHANPABICHHBIE  BEKTOPHI,
IPOTUBOMNOJIOKHO  HAIPABIICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpAlMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa MO JIBYM
HEKoJUTMHEeapHbIM BekTopaMm. Koopaunatel BekTtopa. CKalSIpHOE NPOU3BEIICHHE
BEKTOPOB, MPUMEHEHUE JIJI1 HAXOXKACHUS JIJTUH U YTIIOB.

JIlekapTOBbI KOOPIMHATHI HA IJIOCKOCTH. Y PAaBHEHUS MPSMOU U OKPYKHOCTHU
B KOOpJAMHATAX, NIEPECCUCHUE OKPYKHOCTEN U MPAMBIX. MeToJ KOOpJMHAT U €ro
MPUMEHEHHE.

[IpaBunpHbIE MHOTOYroJabHUKH. JlnmuHa oOkpyxkHOCTH. I'pamycHas wu
paauaHHas Mepa yIyia, BBIUMCICHHE IJIMH JOyr OKpyxkHocTed. Ilnomane kpyra,
CEKTOpa, CETMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (dreMeHTapHbIe
npeacrasienus). [lapannensusiil nepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3VYJBbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS MPOrpaMMbl Yy4yeOHOro Kypca
«I"eomeTpus» XapaKTepu3yrTCs:

1) maTpuoTHYECKOE BOCTIUTAHUE:

IIPOSIBJICHUEM HHTEpeca K MPOLIIOMY M  HACTOAIIEMY POCCHMCKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K JOCTHKEHUSM  POCCUUCKHUX
MAaTeMaTUKOB M POCCHUMCKOW MATEMAaTUYECKOW IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHMKEHHUM B IPYTUX HayKax U MPUKJIAJHBIX cepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH rpaskJaHUHA U Peau3allii €ro
1paB, IMPEACTABICHHUEM O MATEMAaTHYECKUX OCHOBaxX (YHKUHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, IPOUEAYp TIPa’kKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUUYECKUX MPOOJIEM, CBA3aHHbBIX
C IPaKTUYECKHUM NPUMEHEHUEM JOCTHKEHHM HAyKH, OCO3HAHHUEM BaKHOCTH
MOPAJILHO-3THYECKUX IPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PELICHWHW NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANpPABIEHHOCTH, OCO3HAHHEM BAaXHOCTU MAaTEMAaTUYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU ISl YCHEUTHOW MpogecCuOoHaIbHOU
JESTeIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOECHUEM MHANBHUAYAIBHON TPAaeKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OSMOILMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PELICHHUM, pacCyX ACHUH, YMEHHIO BUACTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTallMeld B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKa, MPUPOJbI U
oOmiecTBa, MOHMMAHUEM MaTEMaTHYECKOM HAayKh Kak c@epbl 4YelIoBEeYEeCKOU
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTUS WM 3HAYMMOCTH JJIA Pa3BUTHS IUBUIM3ALIUH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEMAaTHYECKOW KYJIbTYpOW Kak CPeCTBOM
MO3HAHHUS MHpA, OBJIAJCHUEM MNPOCTEHIIMMH HaBbIKAMHU HCCIEA0BATEIbCKOM
NEeATENbHOCTH;



6) ¢u3uueckoe BocnuTaHue, (PopMHPOBAHHE KYJBTYPbI 30POBbSI H
IMOLMOHAJIBHOIO 0J1arONOJyYHs:

TFOTOBHOCTBIO NPHUMEHATh MaTeMAaTUYECKUE 3HAHMS B MHTEpPEcax CBOETO
3I0pOBbSl, BEIEHUS  370pPOBOro  oOpa3a KHU3HM  (30pOBOE  IUTAaHHE,
cOaMaHCUPOBAHHBIA PEXKUM 3aHATUH U OTABIXA, pEryispHas Qu3ndecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcruu, NpU3HAHHEM CBOETO
[paBa Ha OIIMOKY U TAKOTO K€ IpaBa JAPYroro 4yejaoBeKa;

7) 3K0JI0THYECKOe BOCTINTAHHE:

OpUEHTAallell Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUW ISl pelleHus 3a/1a4
B 00JIaCTH COXPAaHHOCTH OKPYXKAIOUIeH Cpelbl, MIAHUPOBAHUS IOCTYNKOB H
OLICHKM WX BO3MOXXHBIX TMOCIEIACTBUN ISl OKPYXKAIOUIEH Cpelbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIEM U yTel UX PEeLCHUs;

8) amanTanus K M3MEHSIOIUMCS YCJIOBHSIM COIUATBHOW W MPHPOIAHOIM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTb, B TOM YHCIIE
YMEHHUE YUUTBCA y IPYTHX JIOJAEH, NpuoOpeTaTb B COBMECTHOW IESTEbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMY U3 OIBITA APYIHX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
(bopMynMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAaHUU U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMIO KakK BBI30B, TPEOYIOIIMII KOHTpPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pEelIeHUs U JeHCTBUS, (HOPMYIUPOBaTh U OLIEHUBATH PHUCKU U
HOCNeACTBUS, (POPMUPOBATH ONBIT.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

ba3zoBble j1ornyeckue qeicTBus:

e BBISIBJISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKH MATEMATHYECKUX
00BEKTOB, TIOHATHH, OTHOIICHUH MEXIY TNOHATHAMH, (HOPMYIUPOBAThH
ompeneicHUsT  TOHATHH, YCTaHABIMBATh  CYIIECTBCHHBIH  INPU3HAK
Kiaccu(pukanuu, OCHOBAaHWS Il OOOOIICHUS M CPAaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH U  NPEOOPA30OBBIBATH  CYXKICHUS:
YTBEPAWTEIIbHBIE W OTPUIIATEIbHBIE, CIWHUYHBIC, YAaCTHBIE H O0OIIue,
YCIIOBHBIE;



BBIABJISITh ~ MAaT€MAaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTax, JJAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeajiaraTb KpUTEPUU JJIs BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;
JIeJIaTh BBIBOABI C HUCIOJIB30BAHUEM 3aKOHOB JIOTMKHU, ACIYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKIACHUH (MIPSMBIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOATENILHO HECJIOXKHBIE OKa3aTelIbCTBa
MaTeMaTU4ecKux (hakTOB, BBICTpAUBATh APryMEHTAlMIO, MPUBOJUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBEIOMpATh CIOcOo0 pemieHus y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIlICHMs, BBHIOMpaTh HauboJee NOAXOAANUMNA C Y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JelHCTBHA.

UCIIONIb30BaTh BOIMPOCH KaK HCCIIEI0OBATENLCKUIM WHCTPYMEHT IO3HAHUS,
(opMynHpOBaTH BOIPOCH, (PUKCUPYIOLIME NPOTUBOpPEUHE, MpodIemy,
CaMOCTOSITEJIbHO yCTaHaBIMBAaThb HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIOTE3Y, ApIYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHUE;

OPOBOJNUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIN
HKCIIEPUMEHT, HEOOJBIIIOE HCCIEAOBAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTeMaTHYECKOro0 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOIH;
CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MpOBEAEHHOTO HAOIIOEHUS, HWCCIIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUI;

IPOTHO3MPOBATh BO3MOXXKHOE pa3BUTHE TMpOIECcCca, a TaKkKe BBIIBUTATh
IPEINOJI0KEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(MOpMAIMH, JAHHBIX,
HEO0OXOJAMMBIX JJIsl PEIICHUS 3a]aUH;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
UH(GOPMAIUIO Pa3IUYHBIX BUAOB U (POPM IpE/ICTaBIICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HMHPOPMALMU U HUIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuMarpaMmamMu, HWHOM TrpaduKod Hu UX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(POPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM
yuuTeneM Uil CHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHMBEpPCAJIbHbIe YUeOHbIe 1eiiCTBHA:

BOCIPUHUMATh U (OPMYJIUPOBATH CYX ACHHUS B COOTBETCTBUU C YCIOBUSIMU
U LEJSIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUs



B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS IO XOAY PEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJYUYEHHBIN Pe3yJIbTaT;

B XO7ie 00CYK/IeHHUs 3aJ]aBaTh BOIPOCHI 1O CYIIECTBY OOCYKIAaeMOW TEMBI,
npo0JIeMbl, pelraeMoi 3ajaur, BbICKA3bIBaTh MIEH, HAICJIEHHBIE HA MOMCK
pElIeHUs, COIMOCTAaBISATh CBOM CYXKJIEHUS C CYXKACHHSAMHU JAPYTHX
YYaCTHUKOB JHAJIOra, OOHApYKUBaTh paziu4yUe M CXOACTBO MO3UIUH, B
KOppeKTHOM popme hopMyIUpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
OpEICTaBISATh  pe3yabTaThl  pELICHUs  3a/JayH, HKCIIEPUMEHTA,
HCCIIEIOBAHMUsI, TIPOEKTAa, CAMOCTOSITENIbHO BEIOMpATh (hOpMAT BBHICTYTLIICHUS
c y4€TOM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAWBUTYyaIbHOM
paboThI IPU PEIICHUU yUYeOHBIX MAaTEMAaTUUYECKHX 3a71a4;

NPUHUMATDH 1€1b COBMECTHOM MEATEIbHOCTH, MJIAHHUPOBATH OPTaHU3AIIMIO
COBMECTHOI paboThl, pacnpenensTh BHABI padoOT, J10roBapUBATHCH,
00CyXIaTh MPOLIECC U pe3ydbTaT paboThl, 00001IaTh MHEHUS] HECKOJIBKUX
JIIOJICH;

ydacTBOBaTh B TpyHmoBeIX (opmax pabotsl (oOCyxIeHus, OOMEeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOOPAMHHPOBATH CBOM JEUCTBUS C JPYTMMH YJICHAMH KOMAaH/IBI,
OLICHMBATh KaueCTBO CBOEr0 BKJaJa B OOLIMH NPOAYKT IO KPUTEPUSIM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOATENIHO COCTABJISATH IUIAH, AJICOPUTM pEUIeHUs 3a7adu (WM ero
4acTh), BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMMEIOUIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpOBaTb M KOPPEKTHUPOBAThH
BapUaHThI pelIeHUH ¢ Y4ETOM HOBOW MH(OpMAIUK.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCO0aMH CaMOIIPOBEPKU, CAMOKOHTPOJISI TIpoliecca U pe3yJibTara
pEeIIEHNsT MaTEeMaTHYECKOM 3a]1a4H;

MPEABUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPHU PEIICHUM 33/1a4H,
BHOCHTH KOPPEKTHBBHI B ACATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJIEHHBIX OMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACITEIbHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSCHSITh MPUUYUHBI JOCTHXKCHUS WM HEAOCTHXKCHUS 1EJH,
HAXOJIUTh OIIMOKY, aBaTh OIIEHKY MIPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydeHuss B /7 KJiacce OOYYaIOIIMICA TMOJYYUT CICAYIOIIUE
MIPEIMETHBIE PE3YJIbTATHI:

Pacmo3HaBaTh W3ydeHHBIE TEOMETPUYECKHE (UTYPBI, ONPEACIATh UX
B3aMMHOE PAacCIOJIOKEHHE, H300pakaTh T€OMETpUUECKHE (UTYPhI, BBIMOJHATH
YEpTEKU IO YCJIOBHUIO 3anaud. M3mepATh JMHEWMHBIE U YIJIOBBIE BEJIWYHHBI.
Pemrars 3a7aun Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate TpyOylO OILICHKY JIMHEHHBIX M YTJIOBBIX BEIUYUH MPEIMETOB B
peanbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznuuarh pasmMepbl 3TUX
00BEKTOB I10 TIOPSIIKY BETUYUHEI.

CTpouTh 4epPTEXKHU K TECOMETPUUECKUM 3a]1auam.

[Tonb30BaThCsl TpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BAThH
MPU3HAKKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOIUTE JTOTHYECKUE PACCYNKICHUSA C UCIOJIB30BAHUEM T€OMETPUUECCKUX
TEOPEM.

[Tonmp30BaThCd NpU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEAMAaHbI, MPOBEAEHHOWM K  THUIIOTEHY3€ MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PEIICHUHA T€OMETPUUECKUX 3a/1a4.

OnpenensaTh mapaiaeabHOCTh MPSMBIX C TTOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
Cc HUMHM cekyias. OnpeaensiaTh napauieIbHOCTh MPSAMBIX ¢ TTOMOIIbIO paBEHCTBA
PACCTOSHUM OT TOYEK OAHOM NPSIMOM A0 TOUYEK IPYTrOM MPSMOM.

Pemrars 3agaun Ha KieT9aTOM Oymare.

[IpoBOaUTH BBHIYUCICHUS W HAXOJUTh YUCIIOBBbIC U OYKBEHHBIC 3HAUYCHUS
VIJIOB B TEOMETPUYECKHX 3aJladaX C HCIIOJb30BAHHUEM CYMMBI  YIJIOB
TPEYrOJLHUKOB M MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX IIPH
MEPECEYEHUH NIBYX MapajUIeNIbHBIX MPSIMBIX CEKyIled. Pemars mnpakTUYecKue
3aJ1a4d Ha HAXOXICHUE YTJIOB.

Bnagete mnoHSTHEM TE€OMETPUUECKOTO MeCTa TOYEK. YMETh OINPEACsaTh
OMCCEKTPUCY yIJIa U CEPEIMHHBINA MEPNEHANKYISP K OTPE3KY KaKk T€OMETPUUECKHUE
MeCTa TOYEK.

DopMynUpoOBaTh ONMPEACICHUS OKPYKHOCTH MU Kpyra, XOpAbl W JAUAMETpa
OKPYKHOCTH, T10JIb30BAThCA UX CBOWCTBAMH. Y METh MPUMEHATH 3TH CBOMCTBA IIPHU
pELIEHNH 3a7aY.

Bnagete moHsTHEM ONMMCAHHOW OKOJIO TPEYrOJIbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonmp3oBaThCcs (pakTamMu O TOM, UTO OHMCCEKTPHUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCS B OOHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Brnagete nonsATHEM KacaTeapbHOW K OKPY>KHOCTH, MOJIb30BaTHCSI TEOPEMOU O
MEPIEHINKYJISIPHOCTH KaCaTEJIbHOW U paguyca, MPOBEAEHHOTO K TOYKE KaCaHU.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMM, [TOHUMATh
UX PAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C MTOMOILBIO HUPKYIS U
JINHENKU.

K koHny o0yueHus B 8 Kiacce oOydaromMiics TIOJYYHUT CIEAYIOLINE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPH PELIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUEHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B PEIIEHUH 3ajau.

Bnanets MoHsATHEM CpeqHEH JMHUU TPEYrOoJIbHUKA U TPareluu, MPUMEHSTh
MX CBOMCTBA NPHU pEIICHHM TreoMeTpuueckux 3anad. llomb3oBarbes Teopemoit
Qajieca 1 TEOPEMOU O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS PEILICHUS
OPAKTUYECKUX 3a7a4.

[IpuMeHATh NpU3HAKK MOJ00US TPEYTOJbHUKOB B PEIEHUU T€OMETPUUYECKHUX
3az1ay.

[lonb3oBaTbea Teopemoit Iludaropa s pemieHuss TeOMETPUYECKHX U
npakThuyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTHUYECKHX
3a/1ayax, CaMOCTOSITENIBHO JAENIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JIJTUHBI.

Bragete mNOHATUSAMH CHHyCA, KOCMHyCa M TaHIE€HCAa OCTpOro yrJa
IPSIMOYTOJIBHOTO TpEyrosibHUKA. 110J1630BaThCsl 3TUMH NOHATUAMU JUISL pELICHUS
MPaKTUYECKUX 3a/1a4.

Beruucnars (paznauuHbIMUA crioco0amu) IJIOMIaAb TPEYroJbHUKA U TUIOMIAAN
MHOTOYTOJBHBIX  (Guryp (MOJB3ysCh, TA€ HEOOXOAMMO, KaJIbKYJISTOPOM).
[IpuMeHATh MOy4eHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

BiageTe NOHATHSAMU BIHMCAHHOTO M LIEHTPAJIBHOIO YIJIA, HCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriiaxX MeXAy XOpJaMHU (CEeKYIIMMH) U yIiie MEXIy
KacaTeJIbHOM M XOPAOM NPU PEIICHUH T€OMETPUYECKUX 3a1a4.

Bnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHATH CBOKCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PEILIEHUH 3a/1a4.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIENIU JIJIS 3a/1a4 peaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C NpUMEHEHUEM TMOoAOOUsS M TPUTOHOMETPUHU (TOJB3YyACh, TJ€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

K konmy oOyuenuss B 9 kiacce oOydyaromuiicss MOMYYHUT CIEAYIOLINE
MIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPUUECKHE (DPYHKIIMU OCTPBIX VYIJOB, HAXOAUTh C HX
IIOMOIIbIO PA3JIMYHBIE DJIEMEHTHI NPSAMOYTOJBHOIO TPEYrOJbHUKA («pelIeHue



MPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoAuTh (C MOMOIIBIO KaJIbKYJISATOPA) JJIUHBI
Y YIJIbI 17151 HETaOJIMYHbIX 3HAYEHU.

[Tonb3oBaTbes popMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUII HAXOXKIECHHS COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISl HAXOXKICHHSI Pa3IMIHBIX
AJIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYroJbHUKOBY»), MPUMEHATh HMX IpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnagerp moHsTHMSAMHM  npeoOpa3oBaHUS  NOJOOWS,  COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (uryp. [loap30BaThCS CBOMCTBAMHU MO00MS POU3BOJIBHBIX
(Guryp, ymeTb BBIUKCIATH JJIMHBI W HAXOAUTh YINIBI Yy MOJOOHBIX (uryp.
[IpumeHsTh CBOMCTBa MOAOOMS B MPaKTUYECKUX 3ajadax. YMETb IPUBOJUTH
IpUMEpPBI NOTOOHBIX (PUTYP B OKPYKAIOILIEM MUPE.

[Tonb30BaThCA TEOpEMaMU O MPOU3BEACHUH OTPE3KOB XOPJ, O IPOU3BEACHUHU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaTbcAd BEKTOpAaMH, MOHUMATh MX TF€OMETPUYECKUN W (DU3NUYECKUI
CMBICJI, NPUMEHATh UX B PEUICHHMM TIE€OMETPUYECKHX U (U3HUECKUX 3ajad.
[IpuMEHATH CKAIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0KJICHUS JUIMH U YTJIOB.

[lonb30BaTbcs METOAOM KOOPAMHAT Ha IUIOCKOCTH, MHPUMEHSATH €ro B
pPELIEHNH T€OMETPUUECKUX U MPAKTUYECKUX 33]1a4.

BiageTe NOHATHAMHM NPAaBWIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PaJUaHHON MEphl YIJIa, YMETh BBIYMCIIATH IJIOIIAIb
Kpyra u ero yactei. [[puMeHsTh noJly4eHHbIE YMEHUS B IPAKTUYECKUX 3a7a49ax.

Haxonuth ocu (MM LEHTPBI) CUMMETPUU (PUTYP, MPUMEHSATH ABUKEHUS
IJIOCKOCTH B IPOCTEUIINX CITydasiX.

[IpuMeHATh MONy4eHHBIE 3HAHUS HA MPAKTHUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TPUMEHEHUEM IMOJ00US W TPUTOHOMETPUUECKUX (YHKIUN (MOJIB3YACH, TIIE
HEO0O0XO0IUMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosnuyectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM undposbIie
Ne n/m P Konrpoasusie | IIpakruueckue (witcpp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcsbl
[Tpocreiimue reomeTpuyeckue GUrypsl 1
1 I/I)I() cBoiicTBa. M3me erime FGOMeq; I/Iz]II;CKI/IX 14 bubmmorexa [JOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYNH
bubmuoreka [JOK
2 T 22 1
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
3 [TapamiensHble npsiMBbIE, CyMMa YIJI0B 14 1 bubnuoreka [IOK
TPEYrOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyrT. ['eomeTpuueckue 14 1 bubnuoreka [IOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 IT i 4 1
OBTOpCHHE, 0000UICHHE 3HaHHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosnuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
N bubnmoreka [JOK
1 4 12 1
CTPIPEXYTOTIHHIKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 [IPONOPLMOHAIBHBIX OTPE3KaX, IT0100HbIE 15 1 bubnnorexa LIOK
POTIOP P ’ https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe HIOJi[I)HI/IKOB 51 f/IHOFO OJIH;HEIX ¢ur 14 1 bubmmorexa [JOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomanu nomoOHBIX GUTYD
4 Teopema [Iudaropa u Hauana 10 1 bu6muoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OINMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bu6muoreka [IOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bu6nunorexa [JOK
6 II 6006 i 4 1
OBTOPCHILE, ODODIICHIE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P KourpoJubnbie | IIpakTuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpus. TeopeMbl KOCUHHYCOB U 16 1 bubnmoreka [JOK
CHUHYCOB. Penienue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nogodus. Merpuueckue 10 1 bu6nuoreka [IOK
COOTHOUIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
3 B 12 1
PITOPRL https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
4 9 1
JlexapToBbI KOOPAUHATHI Ha MIIOCKOCTH httos://m.edsoo.ru/7fA1a12c
[TpaBuibHBIE MHOTOYTONBHUKH. [lTMHA
5 01? YKHOCTH | TIJIO y; b Kpyra g 8 bubmmorexa LHOK
Py B I[U pyra. https://m.edsoo.ru/7f41al2c
Briancnenune mioniaaeit
bu6nuorexa [IOK
6 6
JBIKEHIS IOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 7 2 bu6nunorexa [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
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